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Description

[0001] The invention is directed to printed circuit
boards (PCB) or the like, to electronic devices for inter-
connecting PCBs, to devices for mounting PCBs onto a
substrate, and to processes for solder attaching elec-
tronic components to a substrate. The invention is also
particularly concerned with attaching a daughter card to
a motherboard, especially to permanently attach a
daughter card perpendicular to a motherboard.

BACKGROUND OF INVENTION

[0002] Nowadays, there are several ways to attach a
daughter card perpendicular to a motherboard. These
include the following.

1. Removable Edge Card Connector — There are
available several removable edge card connector
designs where the daughter card such as a memory
card, arranged perpendicular to the motherboard,
is inserted into a group of pins or contacts that are
preloaded with a determined amount of force.
These contacts are held in place by a molded insu-
lator and hard soldered to the motherboard. The re-
sult is a non-soldered, removable interconnect be-
tween the memory card or edge card connector and
the PCB.

2. Submerged Soldering— Another method of lead
attachment comprises inserting the memory card or
other PCB with surface mount technology (SMT)
pads between two rows of contacts that are held
together in a carrier, which is sometimes also re-
ferred to as a header. This assembly is fluxed and
then submerged into a solder bath up to theSMT
pads on the memory card or PCB. This approach
results in a permanent soldered interconnect,
which, however, requires that the PCB's or memory
cards be singulated and put through a secondary
process, off-line, which is time-consuming and ex-
pensive.

3. Hand Soldering — This attachment method re-
quires a single point solder reflow for each individ-
ual contact. An operator would touch a soldering
iron and solder wire to make each solder joint. This
method is slow and very labor intensive and also
requires secondary processing off-line.

4. Screen Print/ Solder Bump - In this scheme, dur-
ing placement of other components on the PCB,
solder paste is placed on the SMT pads on the "A"
side of a printed circuit board (the terms "A" side
and "B" side are meant to designate the two major
surfaces of a PCB, with the A side representing the
first surface processed and the B side the opposite
surface). components are placed onto the paste
and then the assembly is reflowed. "Reflowing" is a
term of art typically meaning that an assembly is
fluxed and then heated to a temperature above the
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melting point of any solder present causing the sol-
der to penetrate adjacent crevices between sol-
derable electrically-conductive surfaces, typically of
copper or a copper alloy, such that upon cooling the
solder freezes forming a permanent electrical con-
nection between the electrically-conductive surfac-
es. The PCB board is then flipped, wet screen paste
is applied on the B side, components are placed on
the B side, and then a connector for the memory
card is placed over the bumps on the A side SMT
pads and their leads are placed into the "soft" paste
on the SMT pads on the B side, followed by both
sides being reflowed. This process does not pro-
duce a desirable solder attachment because the
leads of the connector are spread when placed over
the bumps to the memory card leaving a space or
gap between the pin contact region and the SMT
pad after reflow.

SUMMARY OF INVENTION

[0003] A principal object of the invention is to solder-
attach leads to the edge contacts of a PCB, such as a
memory card, for attachment to another PCB, such as
a motherboard.

[0004] Another object of the invention is to solder-at-
tach leads to the edge contacts of a PCB, such as a
memory card, for perpendicular attachment to a moth-
erboard without the need to add solder during this last
process.

[0005] A further object of the invention is an in-line
process for permanently soldering the adjoining contact
surfaces of electrical components by reflowing solder
without separately adding directly to the joint additional
solder during the reflow step to fabricate a robust solder
joint between the components.

[0006] These and other objects are achieved in ac-
cordance with one feature of the invention by a solder
transfer method which uses an electrically-conductive,
e.g., metal, surface, stamping or pin or pad as a vehicle
to transfer molten solder from a remote solder reserve
to a solder joint to be made.

[0007] In a preferred embodiment of the invention, a
solder deposit previously-formed on a surface mount
pad during a first reflow will transfer up to the adjoining
contact surfaces by a wicking process to provide the ad-
ditional solder needed to fabricate a robust solder joint.
When, for example, one of the contact surfaces is a con-
tact or pin on afirst PCB or carrier, and the other contact
surface is a SMT pad on a second PCB serving, for ex-
ample, as a memory card, the process of the invention
makes for an easy SMT processed attachment of the
memory card to the first PCB without the need to add
solder during a second reflow step (only requiring fluxing
before reflow) to make a robust solder joint between the
contact surfaces.

[0008] In accordance with another preferred embodi-
ment of the invention, a PCB, for example, with traces
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and plated through-holes, serving as a carrier or header,
can be employed as the first PCB to provide a change-
spacing method for the center to center and row to row
spacing from the top to the bottom of the carrier. In other
words, the top spacing can be chosen to match the con-
tact spacing of the second PCB, and the bottom spacing
can be chosen to match the (different) contact spacing
of a third PCB on which the second PCB is to be mount-
ed. Again, no additive solder processing is required. Al-
ternatively, SMT interconnects rather than plated
through-holes can be employed.

[0009] In accordance with another feature of the in-
vention, a carrier with dual rows of pins forming contact
surfaces for receiving the edge connector of a card pro-
vides the additional solder as a reflowed deposit on side
surfaces of the pins.

[0010] The various features of novelty which charac-
terize the invention are pointed out with particularity in
the claims annexed to and forming a part of this disclo-
sure. For a better understanding of the invention, its op-
erating advantages and specific objects attained by its
use, reference should be had to the accompanying
drawings and descriptive matter in which there are illus-
trated and described the preferred embodiments of the
invention, like reference numerals or letters signifying
the same or similar components.

SUMMARY OF THE DRAWINGS

[0011] In the drawings:

Fig. 1 is a partial perspective view of one form of
pinned carrier or header in accordance with the in-
vention prior to adding the solder reserve deposits;
Fig. 2 is a perspective view similar to that of Fig. 1
showing the carrier after solder reserve deposits
have been added;

Fig. 3 is a plan view from the top of the carrier of
Fig. 2;

Figs. 4 and 5 are cross-sectional views along the
lines 4-4 and 5-5, respectively, of Fig. 3;

Fig. 6 is a partial end view of the upper part of the
carrier of Fig. 3 after a PCB has been inserted be-
tween the facing contact pins of the carrier;

Fig. 7 is aview similar to that of Fig. 6 after the reflow
step that permanently attaches the PCB to the car-
rier;

Figs. 8 and 9 are views similar to that of Fig. 6 of
two modified forms of pinned carrier according to
the invention after provision of the solder deposits;
Figs. 10 and 11 are front and side views, respec-
tively, of one form of pin that can be employed in
the invention;

Fig. 12 is a cross-sectional view along the line 12-12
of Fig. 10;

Fig. 13 is a partial perspective view of the carrier of
Fig. 13 after reflow, and also illustrates a second
embodiment of the invention;
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Fig. 14 is a partial perspective view of a carrier ac-
cording to the invention for implementing the sec-
ond embodiment of the invention;

Fig. 15 is a partial plan view from the front showing
a modified pin design according to the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0012] While the invention will be described in a pre-
ferred embodiment of soldering an edge connector,
such as a memory card, in a perpendicular orientation
to a PCB, it will be understood that the invention has
broad applications with respect to PCBs generally, car-
riers for components, headers, and in any application
where it is necessary to make robust solder joints be-
tween the electrically-conductive surfaces of pins, pads
and other shapes and configurations of electrical con-
tacts. Also, when the term "PCB" is used herein, it
means in general any electrically-insulating substrate or
substrate portion that has or will be provided with an
electrically conductive surface or surfaces. Well-known
examples are substrates such as FR-4, ceramic, plastic,
Teflon. Often, the electrically-conductive surface is a
metal pin engaging a plated through-hole in the board
enabling the projecting parts of the pin to be used for
connection to other components or devices. Other
times, the pin also contacts an electrically-conductive
trace or contact pad on the PCB which can be used for
connection to other components or devices. Other well-
known possibilities are SMT pads on the substrate sur-
face used for the external connection or connected to a
pin or solder bump contact. An important application of
the invention is where a PCB, such as a memory card,
with edge contacts as a daughter board is to be perma-
nently edge mounted onto a motherboard having traces
to be connected to those on the memory card, but where
the motherboard is provided with a female connector for
receiving the male pins of a plug connector, lacking on
the memory card, or thememory card lacks a contact
array that matches the contact array on the mother-
board. Preferably, the mounting of the daughter board
to the motherboard is to be made in an in-line process
which at the same time attaches further components to
the motherboard. In a preferred embodiment of the in-
vention, the daughter board is first mounted on a carrier
as a connector which is chosen such that its contacts
on afirst surface match that of the daughter board, while
the carrier's contacts on a second surface match that of
the motherboard. By "in-line" process is meant that, dur-
ing a single reflow step, a number of interconnected
boards with temporarily-mounted components and con-
nectors can all be reflowed and thus permanently sol-
der-bonded in the same standard process.

[0013] As an example to illustrate an important appli-
cation of the invention, to which it is not to be limited, to
address the in process requirements of the attachment
of a connector to a memory card or other PCB, the
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unique method of the invention first inserts into a sub-
strate or first PCB, to serve as an edge connector, dual
contacts into plated through-holes of the first PCB.
These plated through-holes are surrounded by or are in
contact with surface mount pads. Figs. 1-7 illustrate as
the first PCB an electrically-insulating carrier 10 with du-
al rows of plated-through holes 12, 14 into which are
inserted alternately arranged inner dual rows of short
and long pins 16, 18. Both rows of inner pins form an
upstanding array 20 defining a slot 22 for reeiving the
edge contacts of a second PCB 24. Each of the pins 16,
18 are connected to an SMT pad 26 that extends later-
ally on the top or first surface of the carrier 10 toward
the outside edge. Third and fourth rows of pins 28, 30
are also inserted in heir respective plated-through holes
32 along the outer edge of the carrier. These outer pins
28, 30 as shown extend only underneath the carrier's
bottom or second surface. The upper parts of the pin
rows 16, 18 are previously stamped or otherwise proc-
essed to form recesses 34 on opposite sides (the sides
facing away from the opposite pin) causing contact
bumps or bulges to 36 form at the pins sides facing the
edge connector receiving slot 22 as well as on the their
opposite backside (which does not play a role in this em-
bodiment). The latter can be omitted by configuring the
recesses 34 to bulge more on the slot side than on the
backside. Figs. 4 and 5 show this variation with the back-
sides more or less flat (again of no significance in this
embodiment). The facing bumps 36 on the inner pin
sides form contact surfaces for, for example, SMT pads
38 on the edge connector of the second PCB 24. Ref-
erence numerals 40 represent additional components
that may be mounted on the second PCB 24.

[0014] On the bare surface of each of the SMT pads
26 on the carrier 10 is deposited a controlled predeter-
mined amount of solder 42 to serve as a solder reserve.
The deposits 42 are physically spaced from the adjacent
upstanding pin by a distance (shown at 44 in Fig. 6), and
thatregion 46 of the SMT pad is coated, as for example
by screen printing, with a thin layer (not shown) of a flow-
resist coating, such as an Entek coating, a well-known
organic resin resist material. To attach each of the solder
deposits to its underlying pad, the assembly is reflowed
(first time) so the solder deposit melts. The flow-resist
coating is used on each surface mount pad 26 to limit
the solder deposit from flowing down into the plated
through-holes 12, 14 and be depleted. Typically, the
flow-resist coating does not burn off during a first reflow
step. The resist coating can also obviously be selective-
ly applied where desired by any of well-known litho-
graphic and masking techniques.

[0015] As will be appreciated by those skilled in the
art, electrically-conductive surfaces intended for solder-
ing are typically "tinned", i.e., provided with a verythin
solder coat that promotes wetting by the molten solder,
which typically also requires fluxing to remove any thin
oxides that may have formed that inhibit wetting. This
typical "tinned" contact cannot form a reliable solder
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joint with a contacted counterpart "tinned" contact un-
less additional solder is provided that fills in and solidi-
fies around the contact region forming the typical fillet
characteristic of well-made solder joints. During the first
reflow step, the solder deposit 42 that will provide this
additional solder reserve is attached to its underlying
pad and prevented from flowing away by the intervening
flow-resist coating. This first reflow step is carried out at
atemperature below that at which the flow-resist coating
is burned away -- or a resist is chosen that for the most
part will not burn away after just one reflow step -- and
is just sufficient to melt the solder deposits so they will
temporarily attach to the pad. The resultant solder
bumps after the first reflow step are illustrated in Figs:
2-6 at reference numeral 42.

[0016] Next, the second PCB 24, such as the memory
card, is inserted in the receiving slot 22 between the dual
facing contacts 36 such that their pads 38 are in contact
therewith. The dimensions are chosen such that the
card 24 is held in place by a small interference fit in the
slot 22, shown in Fig. 6. The dual contacts 36 are free
of any additional solder that could obstruct insertion of
the card edge. Atleast the second PCB 24 is then fluxed,
or, preferably, theentire assembly is then fluxed and
then run through a secondary reflow step at a higher
temperature than that of the first reflow --the higher tem-
perature may be unnecessary if a resist is chosen that
will not burn away after just one reflow step but will after
a second reflow step --, during which this time what re-
mains of the flow-resist Entek coating is burned off and
the molten solder from the solder deposits 42 by capil-
lary action wick over to the adjacent plated through-
holes 12, 14, flow up the pins 16, 18, and collect on the
contact junction between the pin contacts 36 and the
contact surfaces of the SMT pads 38 on the memory
card 24. The solder adheres and completely surrounds
the contact sides of each of the pins and the contacted
surfaces of the SMT pads on the memory card. Some
solder may also go into the plated through-hole that the
pin is inserted into and solders the pin into the hole, if
not previously soldered.

[0017] When the reflow step is complete and the sol-
der hardens, as illustrated in Fig. 7, the solder under the
influence of capillary action has formed a thicker layer
50 on the SMT pad, filled in any spaces at the plated-
through-holes (not shown), and wicked up to fill any
spaces at the edge contacts forming a good fillet around
the joint and a robust reliable solder joint.

[0018] The spacing 44 between the solder deposits
and the adjacent plated-through or contact which is to
be occupied by the flow resist coat, depends on the size
of the carrier orpins or pads, a larger spacing being al-
lowed for larger carriers or pins or pads where the flow
path is larger and a smaller spacing being allowed for
smaller carriers or pins or pads where the flow path is
smaller. The spacing 44 should be at a minimum about
0.001 inches, preferably about 0.0030.06 inches. For
the process where the pin is used as a transfer medium,
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the minimum spacing will typically be larger, about 0.02
inches. The size of the solder deposit similarly depends
on the sizes of the carriers and pins and pads. It typically
will occupy a volume of about 0.00001-0.00005 inches
cubed. For an 8 position Dual Row FR-4 header using
0:025 inch pins, we have successfully used spacings 44
of about 0.03 inches and a solder deposit having a vol-
ume ofabout 0.000035 inches cubed. For a 100 position
Dual Row FR-4 memory card adaptor/header using
0.018 inch pins, we have successfully used spacings 44
of about 0.01 inches and a solder deposit having a
smaller volume. It will be appreciated that the invention
is not limited to these examples, and those skilled in the
art will have no difficulty in determining how large a sol-
der deposit is required dependent upon the distance it
must cover before reaching and filling the crevices at
the solder joint to be made.

[0019] The contactregion 36 on the pins is configured
to have a smooth radius providing a good transitional
contact point between the pin contact and the memory
card edge pads when the memory card is inserted be-
tween the rows of pins and before the solder is trans-
ferred and the solderjointis made. Had the added solder
not been contained by the flow-resistant coating, but in-
stead been allowed to transfer to the contact region be-
fore the insertion of the card edge, then the excess sol-
der would likely form irregular non-smooth regions that
would interfere with the inserted card and likely prevent
even contact between each of the contact regions and
the corresponding edge pad on the inserted card.
[0020] The quantity of additional solder provided is
such as to also cover a plated through-hole where a pin
has been inserted from the bottom side of the carrier.
Alternatively, just a surface mount pad at the carrier top
surface or its bottom surface can be used without a bot-
tom inserted pin.

[0021] The contact array 20 is arranged in a specific
pattern in the carrier such that a smaller PCB (daughter
board or memory card) will be held perpendicular to the
carrier 10

[0022] This solder transfer process can be used to
provide an excellent solder joint for any connection be-
tween two solderable conductive means. The solder can
be of the conventional composition, such as 63-37 tin-
lead or 90-10 tin-lead.

[0023] The carriers 10 serving as connectors can be
attached to the edge of the memory card or PCB 24
while the board is still in panel form. After fluxing the
connector 10 and the SMT pads of the boards the entire
panel can be reflowed. This means that the components
on both sides of the boards in the panel and the added
solder deposits can be reflowed at the same time. This
approach eliminates the need for secondary process or
off-line manufacturing as all the components and the
connectors can be reflowed in the same standard proc-
ess.

[0024] In the illustrated embodiment, there may or
may not be present an annular ring or SMT pad on the
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bottom surface of the carrier for each pin.

[0025] In Fig. 7, the bottom inserted pins are also
shown soldered into the plated through-holes.

[0026] In the first embodiment illustrated in Figs. 1-7,
the pin configuration 16, 18 used to transfer the excess
molten solder to the solder joint has straight sections,
but it will be apparent that the transfer means can be of
many different shapes as long as it touches the electri-
cally-conductive surface 26 where the solder reserve 42
is deposited and also touches the electrically-conduc-
tive surface 3 8 of the memory card or conductive means
that it is to be connected to. In other words, the transfer
means, the pin 16, 18 of Fig. 1, must provide during the
second reflow a continuous electrically-conductive wet-
table solder surface path between the solder reserve
source and the joints to be soldered, after the flow re-
sistant coating, which restricts the solder flow during the
first reflow or deposit attachment step, has been re-
moved, as for example by vaporization during the sec-
ond reflow. In the variation shown in Fig. 8, the pins 52
that serve as the solder transfer conduits between the
solder deposits 42 and the contact regions 54 where the
solder joints will be made are curved to provided a bev-
eled entrance for the card. In the Fig. 9 variant, the bot-
tom surface of the carrier is provided with solder balls
or bumps56 connected by means of vias (not shown) to
SMT pads on the top carrier surface. The solder balls
allow for easy secondary attachment using SMT
processing to the motherboard instead of through-hole
attachment.

[0027] In the embodiments so far described, the ad-
ditional solder deposit is located on a solder pad away
from the electrically-conductive member having the con-
tact region that will form part of the solder joint In the
embodiments of Figs. 10-14, the excess solder deposit
is located on a surface region of the electrically-conduc-
tive member that is different from the surface region hav-
ing the contact region that will form part of the solder
joint Figs. 10-12 are examples of electrically-conductive
members 60 that are punched or stamped to form a
smooth curved contact region 62 on a first surface and
arecess or well 64 on one or more secondside surfaces
that are different and spaced from the contact region 62.
As with the previous embodiment, the backside surfac-
es 66 that do not play a role in the soldering process can
be flat or curved. Preferably, the electrically-conductive
members 60, pins in this example, are inserted into a
carrier 68 or other PCB before the wells 64 are filled with
solderto serve as the additional solder reserve. A typical
carrier 68 with its SMT pads 70 connected to the insert-
ed pins is illustrated in Fig. 13. In a preferred way of
accomplishing this, a solder mask is provided (not
shown) everywhere exceptinside the well surfaces, and
then the well side of the board is run through a wave
solder process which causes molten solder to fill the
wells 64 on the sides, and upon cooling solidifies to form
the desired solid mass of excess solder, shown at 72 in
Fig. 14, as well as to solder the pins into the plated
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through-holes. In this case, reserve solder 72 fills both
wells 64 on the side surfaces of the pin. The additional
solder 72, as before, is spaced from the contact surfaces
62 which remain free of any obstructions that may inter-
fere with insertion of the second PCB or prevent proper
contact between all of the contact regions 62 and the
corresponding contact regions of the second PCB. The
flow-resistant coating that prevented improper spread
of the solder during the wave solder step is then re-
moved by any convenient means, or as before the sec-
ond reflow is used to burn off the flow-resistant coating.
After the second PCB is inserted, only the second PCB
needs to be fluxed and the assembly is subjected to a
second reflow (counting the wave solder step as a first
reflow) during which process the molten solder from the
solder deposits 72 by capillary action wick around the
pins and collect on the contact junction between the pin
contacts regions 62 and the contact surfaces of the SMT
pads 74 on the inserted card 76, and can flow as well
into the plated through-holes. The solder adheres and
completely surrounds the contact sides of each of the
pins and the contacted surfaces of the SMT pads on the
memory card. Some solder also goes into the plated
through-hole that the pin is inserted into and solders the
pin into the hole.

[0028] When the reflow step is complete and the sol-
der hardens, as illustrated in Fig. 13, the solder under
the influence of capillary action has formed a thicker lay-
er 80 on the SMT pad, filled in any spaces in the plated-
through holes (not shown), and wicked around to fill any
spaces at the edge contact array 74 forming a good fillet
around the joint and a robust reliable solder joint.
[0029] The contact member used in the invention can
be fabricated with different cross-sections, such as
round, square, rectangular, and octagonal, etc. It can
also have different shapes, and be fabricated by tech-
nigques in addition to stamping and punching, such as
byusing a screw machine approach or cold heading to
make the pin rather than by stamping. The invention can
be used with any kind of substrate that has openings
into which a projecting member needs to be mounted
by placement in the holes or can use solder bumps or
other forms of interconnections The invention can also
be applied to projecting members from sockets or clips
that will be soldered to an inserted component to be
mounted onto a substrate.

[0030] Fig. 15 illustrates a modified pin design of the
screw machine type, comprising an electrically-conduc-
tive member 84 having a post 86 for mounting to a sub-
strate, and a contact part 88. The latter has a curved top
with a widened part designated 88 that forms the contact
region that makes contact with the pads on the card
when inserted between two lines of posts of the type
illustrated. Spaced below and above, respectively, the
contact region 88 are annular recesses 90, 92 which re-
ceive the solder deposits (not shown). The latter can be
achieved by masking all but the recesses and wave sol-
dering or other equivalent means that results in solidified
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melted solder filling the recesses 90, 92. The solidified
solder (not shown in Fig. 15) remains spaced from the
contact region 88. After the card has been mounted and
the assembly reflowed, as before, the solder filling the
recesses melts and wicks over to the contact region
forming the desired robust solder joint at the contact re-
gion 88 with the mounted card (not shown).

[0031] Any solderable material, such as copper or
copper alloy, brass or brass alloy, and phosphor bronze,
can be used in this application. The overall pin lengths
can cover a wide range, for example, from 0.25-2 inch-
es.

[0032] It will be noted that the solder reserve, before
transfer, preferably is a mass of solid material, which is
preferably melted solder, preferably formed by a sepa-
rate reflow step, and is not wet solder paste or any other
kind of non-solid material.

[0033] While the invention has been described in con-
nection with preferred embodiments, it will be under-
stood that modifications thereof within the principles out-
lined above will be evident to those skilled in the art and
thus the invention is not limited to the preferred embod-
iments but is intended to encompass such modifica-
tions.

Claims

1. Asolderreserve and transfer device for a connector
having a first location comprising a first electrical
contact surface region to be soldered to another
electrical contact, said first location lacking suffi-
cient solder for effecting a robust solder joint be-
tween the first surface region and the other electri-
cal contact when the device and connector are re-
flowed in a subsequent step,

the transfer device comprising:

a) means for connecting the device to the con-
nector,

b) a second location on the device and spaced
from the first location and comprising an at-
tached reserve amount of solidifed, reflowed
solder sufficient for effecting a robust solder
joint between the first surface region and the
other electrical contact when remelted and
transferred to the first location,

c) the amount of the solidifed, reflowed solder
reserve and its spacing from the first contact
surface region being such that, upon heating
the device and connector to the solder reflow
temperature during the subsequent step, the
solidifed, reflowed solder reserve will remelt
and wick from its position at the second location
to the first location such that upon cooling aro-
bust solder joint between the first contact sur-
face region and the other electrical contact can
be effected.
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A solder reserve and transfer device for a connector
as claimed in claim 1, wherein the first location on
the connector comprises an electrically-conductive
pin having the first contact surface region, said pin
first contact surface region being free of excess sol-
der to prevent obstruction to the other electrical con-
tactwhen it engages the first contact surface region.

Asolderreserve and transfer device for a connector
as claimed in claim 2, wherein the device comprises
a solder pad having an exposed surface on a sub-
strate providing a continuous conductive solder-
wettable path to the electrically- conductive pin, the
second location is on the solder pad, and the solder
reserve comprises reflowed solder attached to the
solder pad's exposed surface at the second location
spaced from the first location.

A solder reserve and transfer device for a connector
as claimed in claim 3, further comprising a coating
of a flow-resistant material positioned in the path
between the solder reserve and the second loca-
tion, said flow-resistant material being vaporizable
at a subsequent reflow temperature.

A solder reserve and transfer device for a connector
as claimed in claim 1, wherein the spacing between
the first and second locations is at least about 0.001
inches, and the amount of the solder deposit is at
least about 0.00001 inches cubed.

A solder reserve and transfer device for a connector
as claimed in claim 1, wherein the spacing between
the first and second locations is at least about 0.02
inches, and the amount of the solder deposit is at
least about 0.000035 inches cubed.

A daughter card adapter for receiving and support-
ing adaughter card for connection to a mother-
board, the daughter card comprising contact areas
along both sides of an edge of the card, the daugh-
ter card adapter comprising:

a) a substrate having at least two parallel rows
of laterally spaced, upstanding connectors hav-
ing facing contact regions, the contact regions
forming a first pattern matching that of the
card's contact areas,

b) a plurality of contact pads on a first surface
of the substrate each adjacent and in contact
with one of the upstanding connectors,

c) a discrete solder deposit of solidified solder
on each of the contact pads at a first location
spaced from the adjacent upstanding connec-
tor, the closest part of the solder deposit being
spaced from the contact region of the adjacent
upstanding connector by a predetermined dis-
tance,
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d) the upstanding connectors having at the con-
tact regions insufficient solder for effecting a ro-
bust solder joint to contact areas on the daugh-
ter card when the adaptor and the supported
daughter card are engaged and reflowed,

e) each of the solidified solder deposits contain-
ing sufficient solder for effecting a robust solder
joint between the upstanding connectors' con-
tact regions and the contact areas on the
daughter card when the adaptor and the en-
gaged daughter card are heated to reflow tem-
perature causing the solder deposits to melt
and wick along the contact pad to the adjacent
upstanding connector and then to flow up to its
contact region.

A daughter card adapter as claimed in claim 7,
wherein the daughter card adapter comprises a plu-
rality of contacts on a second surface of the sub-
strate, the plurality of contacts on the second sur-
face of the substrate forming a second pattern for
engaging a like pattern of contacts on the mother-
board, the second pattern being different from the
first pattern, the solder deposit being reflowed sol-
der.

A substrate having plated through-holes, and an
electrically-conductive pin mounted in a plated
through-hole, the pin having at a region at least first
and second spaced surfaces, the first surface being
shaped to serve later as a contact surface with an-
other object, the first surface being free of any ad-
ditional solder that will interfere with its later contact
with the other object, the second surface containing
a well or recess, an amount of solidified previously-
melted solder filling the well or recess and serving
as a reserve solder deposit for a soldered connec-
tion to be later made at the first surface with the oth-
er object.

A substrate as claimed in claim 9, wherein the pin
has four external surfaces at the region, the first sur-
face being a front surface of the region, the second
surfaceincluding a side surface of the region.

The combination of:

(I) a substrate having first and second surface
portions,

(1) a plurality of aligned plated through-holes in
the substrate arranged in at least two spaced
rows,

(1) a plurality of upstanding aligned male con-
tact members mounted on the first substrate
surface and also arranged in at least two
spaced rows, each male contact being laterally
spaced from an adjacent through-hole, the
spaced rows of male contacts being laterally
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spaced and facing an opposite male contact
such as to form a slotted receiving and contact
region for card contact pads of an inserted edge
contact card,

(IV) a plurality of substrate solder pads on the
first substrate surface, each of the substrate
solder pads extending continuously between
and in contact with one of the male contacts and
the adjacent plated through-hole,

(V) a series of external contacts on the second
substrate surface each in contact with an adja-
cent plated through-hole,

(VI) a discrete solder deposit on each of the
substrate contact pads at a first location spaced
by a minimum distance from the adjacent up-
standing male contact, the closest part of the
solder deposit being spaced from the adjacent
upstanding male contact such that, when the
substrate and an inserted edge contact card
are heated to reflow temperature, the solder de-
posits are melted and wick along the adjacent
contact pad to the adjacent upstanding male
contact thereby, upon cooling, forming a robust
solder joint between the male contacts and the
pads of the inserted edge contact card.

12. The combination of claim 11, further comprising a
coating of flow-resistant material on the contact
pads between the closest part of the solder deposit
and the adjacent upstanding male contact, the flow-
resistant material vaporizing during the heating to
reflow temperature.

13. The combination of claim 11, wherein the substrate
is a header for mounting the soldered edge contact
card on a motherboard.

14. A process for fabricating a header for receiving an
edge contact card and for later mounting onto a
motherboard, comprising the steps:

(I) providing a substrate having:

a) first and second surface portions,

b) a plurality of aligned plated through-
holes in the substrate arranged in at least
two spaced rows,

c) a plurality of upstanding aligned male
contact members mounted on the first sub-
strate surface and also arranged in at least
two spaced rows, each male contact being
laterally spaced from an adjacent through-
hole, the spaced rows of male contacts be-
ing laterally spaced and facing an opposite
male contact such as to form a slotted re-
ceiving and contact region for card contact
pads of a later inserted edge contact card,
d) a plurality of substrate solder pads on

10

15

20

25

30

35

40

45

50

55

14

the first substrate surface, each of the sub-
strate solder pads extending between and
in contact with one of the male contacts
and the adjacent coated through-hole,

e) a series of external contacts on the sec-
ond substrate surface each in contact with
an adjacent plated through-hole;

(1) providing on each substrate solder pad and
the adjacent plated through-hole a solder-flow-
resist layer except for a deposit-receiving re-
gion laterally spaced from the adjacent male
contact,

(1) depositing on each of the deposit-receiving
regions a predetermined amount of solder,
(IV) reflowing a first time the substrate to attach
the solder deposit to each of the deposit-receiv-
ing regions, the reflowing step and the flow-re-
sist layer being such that the flow-resist layer
remains substantially intact during the reflow-
ing step, the flow-resist layer preventing the re-
flowed solder deposit from wicking to the adja-
cent male contact,

(V) inserting an edge contact card in the card-
receiving region such that the cards' contact
pads engage opposite contact regions on the
facing male contacts, the contactregions on the
facing male contacts lacking sufficient solder
for effecting a robust solder joint between the
cards' contact pads and the opposite contact
regions on the facing male contacts when the
substrate and card are again reflowed,

(VI) reflowing a second time the substrate, this
time with the inserted card in place, to cause
the solder deposits to melt, the solder-flow-re-
sist layer if present to burn off, and the molten
solder to wick along its substrate contact pad
to the joint between the cards' contact pads and
the opposite contact regions on the facing male
contacts, each solder deposit containing suffi-
cient solder for effecting a robust solder joint
between the cards' contact pads and the oppo-
site contact regions on the facing male contacts
when the substrate and card are cooled.

15. A process for fabricating a header for receiving an
edge contact card and for later mounting onto a
motherboard, comprising the steps:

(I) providing a substrate having:

a) first and second surface portions,

b) a plurality of aligned plated through-
holes in the substrate arranged in at least
two spaced rows,

c) a plurality of upstanding aligned male
contact members mounted on the first sub-
strate surface and also arranged in at least
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two spaced rows, each male contact being
laterally spaced from an adjacent through-
hole, the spaced rows of male contacts be-
ing laterally spaced and facing an opposite
male contact such as to form a slotted re-
ceiving and contact region for card contact
pads of a later inserted edge contact card,
each male contact having a contact region
and spaced from the contact region a re-
cess,

d) a plurality of substrate solder pads on
the first substrate surface, each of the sub-
strate solder pads extending between and
in contact with one of the male contacts
and the adjacent coated through-hole,

e) a series of external contacts on the sec-
ond substrate surface each in contact with
an adjacent plated through-hole;

(II) providing on at least each of the male con-
tact members including its contact region a sol-
der-flow-resist layer except for its recess that
will serve as a solder-deposit-receiving region,
(Il wave soldering the assembly to deposit in
each of the deposit-receiving regions a prede-
termined amount of solder, the flow-resist layer
preventing the solder from depositing on the
contact region,

(IV) inserting an edge contact card in the card-
receiving region such that the cards' contact
pads engage opposite contact regions on the
facing male contacts, the contact regions on the
facing male contacts lacking sufficient solder
for effecting a robust solder joint between the
cards' contact pads and the opposite contact
regions on the facing male contacts when the
substrate and card are reflowed,

(V) reflowing the substrate with the inserted
card in place to cause the solder deposits to
melt, the solder-flow-resist layer if present to
burn off, and the molten solder to wick alongthe
contact member to the joint between the cards'
contact pads and the opposite contact regions
on the facing male contacts, each solder de-
posit containing sufficient solder for effecting a
robust solder joint between the cards' contact
pads and the opposite contact regions on the
facing male contacts when the substrate and
card are cooled.

The process as claimed in claims 14 or 15, wherein
the spacing between the deposit receiving region
and the adjacent male contact is at least about 0.02
inches, and the amount of the solder deposit is at
least about 0.000035 inches cubed.

The process as claimed in claims 14 or 15, wherein
step VI respectively V is carried out in the presence
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